Background: Diabetes is increasing in prevalence globally, notably amongst populations from low-and middleincome countries. Gestational Diabetes Mellitus(GDM), a precursor for type 2 diabetes, is increasing in line with this trend. Few studies have considered the personal and social effects of GDM on women living in low and middleincome countries. The aim of this study was determine attitudes and health behaviours of pregnant women with GDM in Vietnam.
Background
The global increase in the prevalence of diabetes is occurring mostly in low and middle-income countries. It is estimated that 143 million women were living with diabetes in 2010 predicted to rise to 222 million by 2030 [1] . Gestational diabetes mellitus (GDM), defined as the new diagnosis of glucose intolerance in pregnancy [2] , develops in around 1 in 25 pregnancies. In China the prevalence of GDM is rising [3] , with similar trends noted in India [4] and other low-income countries. Type 2 diabetes has been demonstrated to be increasing in Asia [5] , and the prevalence of GDM generally parallels type 2 diabetes in different populations [6] . The International Diabetes Federation recognise identifying and treating GDM as a global priority [7] .
During pregnancy, GDM places the newborn at risk of macrosomia, birth trauma, stillbirth, prematurity, respiratory distress syndrome, neonatal hypoglycaemia and jaundice [8] . Tight blood glucose regulation largely ameliorates the adverse outcomes associated with GDM [8] [9] [10] , although evidence on how to achieve this in low resource settings is limited. Whilst GDM usually resolves after delivery, these women have up to a 50% risk of developing type 2 diabetes within 10 years [11] . Thus the identification of GDM offers a chance to improve pregnancy outcomes and identify women to target dietary and lifestyle health promotion messages.
Our previous study demonstrated that in women undergoing routine antenatal care in Ho Chi Minh City, Vietnam, the prevalence of gestational diabetes is 6%, using the American Diabetes Association 2010 criteria [12] . This rises to 20% if the proposed universal International Diabetes in Pregnancy Study group criteria [13] were applied [14] .
The majority of research on gestational diabetes has focused on epidemiological, pathological and biological aspects of the condition. Few authors have considered the social and behavioural effects of the diagnosis from the viewpoint of the women affected [15] . In line with the Health Belief Model, a woman's perception of the threat of GDM to herself and her baby, and her belief in her own capacity to moderate the course of the disease can influence compliance with therapy [16] . Studies in low socioeconomic and migrant groups in North America [17] and Australia [18] show that the diagnosis of GDM can be associated with anxiety and confusion. Financial, language and cultural barriers can influence capacity to comply with health care advice.
In Vietnam, the experiences of women who are diagnosed with GDM and the challenges they experience in managing this condition have not previously been studied. The main aim of this study was to investigate these factors in order to determine what information and support is most needed to improve perinatal outcomes.
Methods
This qualitative study used focus group methodology. This method was selected as the group interaction can encourage the generation of ideas and the expression of shared experiences and common viewpoints [19] .
There were four focus groups conducted with between 6-10 women in each (total of 34 women). After three groups it was felt that data saturation had been reached. Another group was conducted to validate this finding. Women gave written consent and received information describing the purpose of the research. The groups were conducted in a quiet room in the hospital away from other clinical activities. The same facilitator led all focus groups. Focus groups were digitally recorded, transcribed and translated from Vietnamese into English by two independent translators with medical experience and then cross-referenced. Field notes and observations of group interactions were added to the transcript by the facilitator. Each session lasted between 60-90 minutes.
Group discussions were themed around six pre specified areas representing key aspects of pregnancy and diabetes care delivery in this setting. Open ended questions were structured around: understanding of the diagnosis of GDM, beliefs about the effects of GDM on their pregnancy, dietary changes, monitoring blood glucose levels, intention for breast feeding and how they would like to receive more information about GDM.
Study subjects
This study was conducted at the Hung Vuong Hospital, Ho Chi Minh City, Vietnam. This hospital is a referral and local maternity facility for women residing in Ho Chi Minh City and the surrounding urban provinces. In 2010 the hospital conducted around 35 000 deliveries. In 2010 a policy of universal screening for GDM was introduced. This involved all pregnant women who were not known to have type 1 or 2 diabetes being offered a 75g 2-hour fasting oral glucose tolerance test at 28 weeks gestation. Women who were positive according to the 2010 American Diabetes Association criteria for GDM [12] were notified that they had GDM and were referred for management in the high-risk antenatal clinic. There they received dietary advice from a physician and were recommended to initiate blood glucose monitoring, either self-monitoring at home or weekly or bi weekly monitoring as an outpatient in the hospital. Women with persistently raised fasting (>126mg/dL, 7.0 mmol/L) or 1-hourpostprandial glucose (>200mg/dL, 11.1 mmol/L) were commenced on insulin. The hospital lacks formally trained nutritionists, endocrinologists and diabetes educators.
Women that were aged over 18 years and who had been diagnosed with GDM were eligible to participate. These women were purposively sampled to obtain a targeted representation of different severities of disease and gestational ages (28 weeks to 38 weeks). Women were very interested in participating in this study, with only one woman approached not agreeing to participate. Prior to the focus group, one of three trained research midwives obtained written consent and basic data on history and risk factors for GDM (Table 1) . Participation was voluntary and not remunerated. As an incentive to participate, women were informed that they would have an opportunity to ask a doctor with an interest in nutrition and a senior obstetrician (TST) questions around gestational diabetes after the session. Women were not given any additional resources about GDM nor additional counselling from a health professional prior to the focus group session compared to other women undergoing standard care for GDM in this setting.
Analysis
The focus group transcripts and field notes formed the raw data for analysis. A theoretical framework approach was used to analyse the transcripts using Nvivo 9 (QSR International). Using this approach the analysis is driven by predetermined research questions or themes, which provide a framework to group and then synthesise information, which is then used to develop an explanatory model [19] . Within each theme, categories were developed (Table 2) , with consideration of divergent views. After a preliminary explanatory model was reached, the categories were read again within the context of the original transcripts (re-contextualisation) and discussed with the facilitator to ensure the interpretation was true to the intended meaning of the participants. Direct quotations of opinions that summarised major themes or captured the attitudes of several participants have been given. These are reproduced without correction of grammatical errors to ensure maximum retention of meanings. The interpretation of subtle meanings and strength of the adjectives used to describe women's attitudes could have been misinterpreted in the translation process. In an attempt to minimise this, the facilitator (who is fluent in Vietnamese and English), read over the transcripts to ensure the intended meanings were translated with fidelity.
Ethical approval
Ethical approval was obtained from the University of Sydney (HREC approval number 13200) and the Hung Vuong Hospital Ethics Approval Board (approval number 725/QĐ-BVHV) prior to commencement of the study. All participants gave informed consent and were made aware that they could leave the group at any time and that data would be de-identified for the purpose of analysis and dissemination.
Results
Confusion and concern about the diagnosis of GDM Prior to undergoing testing for GDM, women stated they had understood little about the reasons for the testing. Once diagnosed with GDM the most common expressed feeling they stated they felt was anxiety. Several participants used the (translated) words 'worry' and 'fear' to describe their feelings at the time of diagnosis. There was confusion about the aetiology of GDM. Women gave different explanations about why they had acquired GDM, ranging from a family predisposition to modern dietary habits. Most women were unsure of the aetiology. Several women blamed themselves for not controlling their diet.
"My doctor did not explain much about this condition. She only noted this condition was resulted partly from gene and partly the food we consume nowadays. Our food contains many kinds of chemicals that may cause diabetes. I could not understand the disease" "I was so hungry I kept eating as usual. That must the reason I'm here today"
Fear of adverse effects from GDM
Women were very concerned about the potential adverse effects of GDM on their baby. The major concerns were premature delivery, growth restriction and stillbirth. Common themes expressed were:
"It may slow baby's growth, sudden death. . .babies easily have low blood sugar levels or more likely be born with abnormalities"
"..my baby might die if I'm not on diet"
Several women were uncertain about the risks that GDM posed for themselves during the pregnancy and after the birth, with other unrelated symptoms being attributed to the GDM.
"Some nights I felt it hard to breathe, I guess it's resulted from high sugar in my blood"
Some women were aware of the increased risk of type 2 diabetes after the pregnancy, although many women attributed this to luck. Knowledge around need for testing for type 2 diabetes after the pregnancy was low. Women felt that testing would likely be necessary but were not aware when this should occur.
Dietary changes "I think it's so tough for us"
The major area of concern and the topic around which most discussion occurred was around changes in diet. Women reported fear of high blood glucose levels (BGL). There was confusion over exactly what dietary changes were recommended, with exclusion of food groups and drastic restrictions of intake reported by some.
"I knew it (consuming rice) was wrong, but I didn't have any means to quantify" "I am not sure which food should be taken and which should not be" •Eating sweet foods in pregnancy.
Effects of GDM on pregnancy •Fear of preterm birth, growth restriction, stillbirth
•Uncertainty about safest mode of delivery
•Mixed knowledge about the future risk of type 2 DM and other effects on the mother.
Dietary changes •Confusion about exactly what to do
•Feelings of hunger and starvation
•Difficulties in replacing rice
•Confusion whether to reduce portion size or total amount consumed
•Specific food groups being prohibited or permitted (milk, fruit, red meat)
Blood glucose monitoring •Lack of awareness of meter loan scheme
•Fear of blood loss/pain from regular finger prick testing
•Uncertainty about interpreting results
•Inconvenience of coming to the hospital for testing
Breast feeding
•Fear of transmission of GDM to the baby
•Preference for breast feeding for immune benefits
•Supplementation with formula
•Will take the advice of the doctor
Sources of information
•Sources of information from friends, family, other patients, Internet, magazines, health info phone service.
•Desire for more information, particularly about diet and explaining effects of GDM on pregnancy.
•Public clinic doctors very time pressured and unable to have time to answer all questions
•More detailed leaflets needed with specific dietary advice
•Group sessions with a senior clinician
The solution to maintaining low BGL for many women was to restrict their dietary intake, resulting in feelings of hunger.
"I always feel starved but I dare not eat" "I was asked to take only half a bowl each meal, but I am so hungry I eat as usual"
Participants in all groups reported feelings of hunger or starvation. Most women felt that they had to bear this for the sake of the baby, although there were several cases of women reporting their babies were growth restricted. Women felt that they had to trust their doctor, yet they were concerned about the effects of the recommendations.
"I'm afraid this diet won't provide enough nutrients for the baby, but the doctor told me to do that" ". . .I was too tired to be hungry, or even thinking about eating. As a result I could not gain weight and the baby became malnutritious (sic)"
The advice that most women reported being given was to 'reduce starch' intake in their diet. For Vietnamese women this advice was understood as reducing rice, the dietary staple in Vietnam.
"We Vietnamese are used to eating rice. We are thus not comfortable to have alternatives to rice."
With a lack of counselling and advice about appropriate food substitutions, women experimented with alternate food sources.
" (I thought) sticky rice could make me full longer, I thus took it. My blood sugar then rose up to 200 (mg/ dL, 11.1mmol/L) and I had to admit to hospital" "I change my food everyday to see which one is best for me"
Another food repeatedly mentioned in the groups was milk, with sweetened milk and pregnancy formula for mothers being very popular in Vietnam. Several women commented they had changed to sugar free milk, although were concerned about the nutrient value of this.
"I had to drink milk because I felt hungry, and I want to feed my baby"
"No sugar milk seems not to make me full. Rice makes me full, but starch is prohibited. It's really hard for us."
Blood glucose monitoring: access and understanding barriers
Women expressed concern about blood glucose monitoring, with the majority being uncertain of the rationale behind testing and the interpretation of results. Some expressed concern about the effects of blood loss from repeated tests.
"I guess . . . I would be fatigued because of blood loss if I keep getting blood for checking every day until delivery"
Monitoring of blood glucose amongst women who were out patients ranged from 4 times a day using a personal meter, to twice weekly, weekly or second weekly monitoring in the high-risk pregnancy unit. For women with unstable diabetes admitted to the hospital, monitoring occurred up to 6 times per day. The hospital has a scheme whereby women can have a loan of a glucose meter free of charge. Several of the women in the focus groups were unaware of this scheme. Others did not feel confident in performing and interpreting the tests themselves. Thus most women preferred to come to the hospital for BGL monitoring. Several women stated this was inconvenient, however they felt they must do this for the wellbeing of the baby.
"Of course it is time consuming and affects my work a lot."
Weekly blood glucose monitoring was not limited to women with mild diet controlled GDM. One woman reported being commenced on insulin and waiting 7 days before being asked to come back to the hospital for a BGL check. At that time her BGL was 8.8mmol/L fasting (recommended < 5.1 mmol/L).
One woman had had two previous pregnancies, the first resulting in a stillbirth and the second a macrosomic 5.1kg infant. These are both conditions associated with poorly controlled GDM. She stated that this pregnancy she preferred to have blood glucose monitoring once a week, as she disliked needles.
Information on what the optimal blood glucose ranges for fasting, pre-and post-prandial should be was also unclear to most of the participants. One woman stated that she knew the normal range by reading the leaflet in the blood glucose meter pack, a range likely to have been written for type 2 diabetes.
Breast-feeding: balancing conflicting information about benefits for baby
There was a wide variation in opinions amongst women with GDM about the best way to feed their babies. Some women expressed a fear of breastfeeding as it could pass diabetes through to the child.
"If the mother breastfeeds her baby the 'diabetes factor' may transmit to the baby and it's no good. It may make the baby have the same disease afterwards"
Other women were aware of health benefits associated with breast-feeding and stated that despite the perceived risk of transmission, they would still prefer to breastfeed: "I'm concerned about that (transmission of diabetes to the infant) of course. However to my understanding breast milk has antibodies which might be good for my baby because they would protect it from infection"
The desire for more information about GDM The majority of women who participated in the focus groups expressed a strong desire to obtain more information. Women felt it would be particularly helpful to have more detailed information on the recommended dietary modifications and the risks of GDM for the baby. They felt the doctors provided useful information, however were too busy to answer all their questions: ". . .Doctors have to consult for many patients. In fact they may have so much work to do and this disease lasts for quite a long time during your pregnancy, so you may sometimes (have) lack of consultation" "We have many questions but dare not keep asking" "There is just a small sheet concerning the risk of GDM distributed by the hospital staff at the antenatal care department. No other information on GDM is available"
When they could not get sufficient information from doctors, the women stated they found other sources of information.
"We read magazines, books or ask friends." "I asked other patients"
Another source of information used was a phone health support service, which is run by non-medical personnel and is not specifically for diabetes or pregnancy. Other participants stated they visited Government Nutrition centres, which have been established to prevent childhood under nutrition.
When women were asked about how they would like to receive information on GDM,women felt that facilitated small group sessions with medical practitioners as well as more detailed leaflets specifically describing dietary changes would be useful.
Discussion
To our knowledge this is the first qualitative study describing the attitudes and health behaviours of women with GDM in Vietnam. We believe it has relevance for clinicians in Vietnam and other low and middle-income settings managing women with GDM. We demonstrate a lack of health literacy and knowledge of GDM in Vietnamese women, in the context of a desire by the women to have more information made available to them. Lack of knowledge resulted in women with GDM feeling anxiety and concern about their diagnosis. Several misconceptions about the effects of GDM, dietary changes and breastfeeding were identified through the focus group process, and this information will be important in designing future health promotion programs in this setting.
The strengths of the study are the purposive sampling in order to obtain a representation of views of women with differing severities of GDM. A limitation is that this is a single centre study, and experiences of pregnant women at other centres may differ depending on the resources available for counselling and management. Whilst this study involved only small number of women, the major themes were expressed in all groups, which strengthens the internal validity.
During the process of analysing data, we remained aware of the effects of the prior experience of the facilitator and researchers that would influence the interpretation of findings (reflexivity). The status of the facilitator (TST) as a respected male doctor was acknowledged as a potential source of bias. He was not involved directly in the clinical care of any of the participants and questions were carefully structured to minimise facilitator preconceptions.
Other studies that have examined the attitudes of women with GDM in pregnancy all come from highincome country contexts [20] [21] [22] [23] [24] [25] [26] [27] [28] (Table 3) .
They demonstrate several parallels, particularly in women who are from migrant groups and low socioeconomic settings. Yet there were some notable differences reported in our study by the Vietnamese women, which most likely relate to the lack of resources available in this setting.
Anxiety about the diagnosis of GDM
Vietnamese women felt worried and anxious about their diagnosis of GDM. Maternal anxiety associated with GDM has been examined in studies from Australia [24, 28] , the USA [17] , Canada [26] and Sweden [22] . Whilst there was variation in the methods of assessment used and the external validity of each study, overall they 
Dietary confusion
Vietnamese women in our study stated that they felt hunger and were concerned that the diet was insufficient for adequate fetal growth. These same feelings were identified in immigrant women from South Asia living in Melbourne, Australia [18] . These women felt that key elements of their traditional diet were restricted. The Vietnamese women expressed similar frustrations, with the reported instruction to reduce starch interpreted as reducing white rice, the dietary staple. They expressed confusion about how to replace the calories white rice provided from other food sources, with a fear of high BGL leading to severe dietary restriction in some cases. Other women reported experimenting with different foods as they lacked specific instructions on what to eat. There are no culturally specific dietary guidelines for women who develop GDM in Vietnam, although these have been developed for expatriate Vietnamese women in Australia [29] . These guidelines could potentially be adapted for use in Vietnam in conjunction with health professionals and consumer groups.
Blood glucose monitoring
The findings from this study highlight that despite a cost-neutral loan scheme for blood glucose meters, the majority of women still came to the hospital for monitoring. There is a lack of high quality evidence to guide the recommendations for the frequency of BGL monitoring, however the regular monitoring of fasting and post-prandial glucose levels has been associated with a reduction in rates of neonatal macrosomia [30] . For women with mild, diet controlled GDM; there is some evidence that weekly fasting glucose levels may be adequate [31] , although there are no studies supporting this from this setting. It was concerning that some women receiving insulin injections were monitoring BGL once a week or less. This exposes women to the potential for hypoglycaemic episodes or sub-adequate glycaemic control resulting in perinatal complications.
To date, metformin and other oral hypoglycaemic agents are not licensed for use in pregnancy in Vietnam. Given the encouraging evidence of the safety and efficacy of metformin in the management of women with GDM [32] , it is possible that this could provide a safer method of glycaemic control for women in Vietnam and other low resource settings in the future.
Breast feeding
Several women expressed a preference not to breastfeed for fear of transmission of the "diabetes factor" to the baby. Only a minority of women expressed a desire to breastfeed. This contrasts to the UK where 95.5% of mothers with GDM in one study (n = 68) stated during pregnancy that they intended to breastfeed [33] . Vietnam is one of the countries with the lowest rates of exclusive breast-feeding among infants less than 4 or 6 months old [34] . In a review of infant feeding practices and barriers to breast-feeding in Vietnam, Nguyen et al in 2011 identified the lack of lactation support staff in hospitals and the aggressive marketing of formula milk within maternity hospitals as contributory [35] . Health care providers need to be educated to include information on the importance of breast-feeding when counselling women with GDM. Breast-feeding is one of the few interventions that can reduce the risk childhood and adolescent obesity in the offspring of these women [36] .
Improving access to information
What this study has demonstrated most conclusively is that women in Vietnam lack the information to enable them to prevent adverse outcomes from GDM. In the USA, Collier et al in 2011 identified that the major concerns amongst low socio-economic status women with GDM were the lack of information about GDM and barriers to receiving and accessing health care [17] . Women in our study stated there was a lack of written information available on GDM, and that they felt health providers lacked sufficient time for counselling. We did not investigate the views and knowledge of the health care providers. In addition to improving patient access to resources, it will be essential to address clinician knowledge if improvements in health literacy are to be made in this setting.
Conclusion
This qualitative study gives novel insights into the way in which a diagnosis of GDM effects women in a lowmiddle income country context. It is particularly timely given the acknowledgement of the growing global burden of non-communicable diseases at the 2011 United Nations High Level Meeting [37] and the need to develop patient centred care models in all settings. Internationally there is much debate around the best method to screen for GDM. This study illustrates that screening for diabetes is just the first step in preventing adverse perinatal outcomes. Without adequate education and support for women and health care providers it is possible that screening could worsen rather than improve perinatal and psychological outcomes. We recommend that in Vietnam, the scale up of screening for GDM needs to be accompanied by a comprehensive clinician education and patient health promotion package for pregnancy, the postnatal period and beyond. Culturally specific advice on diet and the promotion of breastfeeding in women with GDM should be the first steps in ensuring the optimal health of these women and their offspring.
Abbreviations GDM: Gestational Diabetes Mellitus.
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